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Abstract 
Going along with higher traffic intensity and speed, the requirements imposed on streets in 
the Federal Republic of Germany have increased in recent years. In particular highly fre-
quented single rural roads often cannot meet demand. Traffic saftey and capacity are the most 
important assessment criteria. In this context, the question of how accident occurrence of sin-
gle rural roads can be influenced positively is the focus of the research project/the disserta-
tion. The accident occurrence of these roads is mainly characterized by grave accidents as a 
result of driver errors due to inappropriate speed or accidents in lengthwise traffic caused by 
conflicts with cars driving ahead or during overtaking. The aftereffects of head-on collisions 
and runoff-the-road accidents are very severe. 
The aim of this study is to develop measures that improve traffic saftey of single rural roads 
by means of reducing section accidents. Exemplified on the federal highway B 49 in state of 
Hesse the effect of structural and/or operational measures on the reduction of accidents caused 
by excessive speed, overtaking and run off the road were analyzed. 
Speed performance and road behavior were studied along three-lane sections of the b2+1-
method of operation, where the directions were separated by means of guiding traffic markers 
(e.g. threshold and marker post). In Germany these traffic markers predominantly secure  
roadside construction sites. Their durable usage on single rural roads as measure of reduced 
speed supported by signposted traffic regulations (speed limit and prohibition of overtaking 
for heavy duty traffic) represents a new approach, which has not been analyzed systematically 
before. 
To evaluate speed performance and road behavior on dry pavement local measurements at 
cross sections were performed on weekdays in times of low and high traffic volume, respec-
tively, as well as in darkness. Relevant traffic data (speed, traffic intensity, share of heavy 
duty traffic, etc.) were monitored by induction loops. Video and on-site observations yielded 
further information of  lateral distance. The combination of these two investigational methods 
permits a reliable differentiation between passenger cars and heavy duty traffic. It also allows 
a corresponding evaluation on the basis of scrutinized and corrective data. 
The effect of additional street furnishing on street performance and road behavior of selected 
three-lane sections was studied in a before-after-comparison. Additional information regard-
ing the effectiveness of such measures did come from the comparison of modified to unmodi-
fied three-lane sections. Finally, announced speed measurements were performed indepently 
by policemen, which, as a matter of traffic saftey, were visibly placed on the shoulder near the 
pavement. 
Apparently means of guiding traffic do not disturb the speed performance of heavy duty traf-
fic on three-lane sections: the V85-speed clearly exceeds the maximum speed of rural roads 
(60 km/h, § 3 StVO) at an average of 20 km/h. However, the prohibition of overtaking (sign 
Z.253, § 41 StVO) is kept by heavy duty traffic. As a result of inappropriate speed 15 % of 
the heavy duty traffic did cut the curve in darkness, a driving mode which is prevented by 
means of guiding traffic. Owing to its dimensions (2,50 m according to RAS-Q  (FGSV 1996) 
Abstract 
 
VII
and 2,55 m according to StVO, respectively) and the traffic lane width the heavy duty traffic 
cannot switch much to the right even with additional equipment. 
Regarding speed performance and road behavior of passenger cars, additional means of guid-
ing traffic in the center of three-lane sections of the b2+1-method of operation are only then 
suitable to reduce speed if they are required, effective and clearly visible. The analyses per-
formed in this study all together demonstrate that speed performance and road behavior are 
measurably affected by additional road equipment in times of low traffic intensity as well as 
in darkness. 
Within the scope of accident analysis the influence of structural and/or operational measures 
on traffic safety of different cross section-types was analyzed. The necessary accident data 
were taken from police’s accident reports (VUA), checked for plausibility and subsequently 
supplied to data processing. 
The analyses did focus the occurrence of accidents among intersections, whereby entry and 
exit accidents (accident type 2 and 3, respectively) were not taken into account. Intersection 
accidents contain collisions of accident type 1 (accident as a result of driver error), 6 (accident 
in lengthwise) and 7 (others), respectively. The requirement of seasonal homogenous investi-
gation periods and the exclusion of months, in which a measure has been issued, both reduced 
the data extent. 
The accident analysis considers all damage-only-accidents, inclusive petty damage ones, since 
a) estimations by the police are not sufficient to differentiate light or heavy damage-only ac-
cidents (limited to 3.000  and 4.000 DM, respectively), and b) lacking specifications in acci-
dent reports prevent a classification into grave and other types of accidents with damage-only 
(see appendix 2). Additional information from insurers was not available. 
The effectiveness of measures for improved traffic saftey was estimated on the basis of 
macro- and microscopic analyses of the accident occurrence. They compromise structural 
and/or operational measures on b2+1-sections, structural separation of two-lane rural road 
sections as well as the conversion of a b2+1- into a two-lane cross-section combined with 
speed limit (80 km/h) and an additional steel safety barrier. Taking into the account the scant 
data available and the lack of comparable data from other federal highways, these measures 
cannot be conclusively assessed. 
Among 1.457 section accidents registered between March 1990 and December 1998 approxi-
mately 40 % can be attributed to high-loading sections nearby BAB A 3 and the city of 
Wetzlar. The predominantly concern was on damage-only accidents, inclusive petty damage 
accidents (70 %). Within the section between the cities of Limburg and Wetzlar 62 % of the 
people involved in accidents had minor injuries, 31 % were seriously injured and 7 % died. 
The section analyzed is characterized by an above-average accident severity, which is re-
vealed in an adjusted accident cost WUa(P) and decisively determined by grave accidents as a 
result of driver errors and accidents in lengthwise traffic within the two- and three-lane sec-
tions. Besides driver errors, these accidents were mainly triggered by insufficient safe dis-
tance and in particular inappropriate speed. However, with the use of structural and/or opera-
tional measures an improved traffic saftey becomes visible. 
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The excellent separation and guiding characteristics of structural elements convey additional 
saftey to drivers on three-lane sections, as reflected in higher speed, but do not affect the acci-
dent occurrence detrimental. The effect of the means of guiding traffic on the traffic saftey of 
three-lane sections could not be proven statistically reliable, since they were removed one 
year later already and data from federal highways with comparable equipment was not avail-
able at present. Traffic loading, section characteristics and the time in which a measure is is-
sued do superimpose their influence. 
The traffic safety of two-lane cross-sections can be measurably improved by structural middle 
separations, which helped to halve the number of section accidents. The result of this study 
demonstrate that the driving mode on two-lane sections can be better adjusted to the traffic 
situation by means of structural separations. 
A reduction from three- to two-lane rural roads combined with a structural middle separation 
and a maximum speed of 80 km/h increases traffic safety. The dropped accident occurrence 
within the section analyzed can be attributed to these measures. 
Out of the results of speed performance and road behavior as well as accident analysis exem-
plified on the federal highway B 49 the following recommendations for structural and opera-
tional equipment of a high-loading federal highway were given, which can be transferred to 
other single rural roads: 
- reduction of the permissible maximum speed from 100 to 80 km/h, 
- speed observation by stationary installations or preferable by police on the scene, 
- arrangement of rumble strips as optical, acustic and sensitive signs marking the end 
of overtaking sections within three-lane sections to reduce changing lane accidents, 
- avoidance of spacious alignment, 
- homogenous course of section, and 
- structural middle separation of two-lane sections. 
To increase the validity of the results of this research project, further research should be di-
rected at other sections of single rural roads following the method applied here. 
Prohibition and mandatory signs demand of certain driving behavior: Disregard of these or-
ders, in particular to force a better adherence of these measures and to take the edge off criti-
cal positions in the road network. 
As a whole the positive effect of structural and/or operational measures on traffic safety on 
two-lane rural roads can be assessed only in the context of speed performance and road be-
havior. This aspect should be considered in more detail in future analyses. 
Continuos speed surveillance by police is a means , which improves traffic safety, reduces 
speed and contributes to a more adjusted road behavior. Traffic signs should point out these 
controls to drivers in time. Future researches may deal with an economic assessment of avoid-
able accidents compared with police’s  expense in the sense of a cost-benefit-study. 
 
